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Plasmids -For R. rubrum complementations using pBBR1-MCS3 broad host plasmid, initially the mtnP gene and putative upstream promoter element was amplified by PCR using primers 359F and 359R (Table S2) , digested with AseI and XbaI, and ligated into the corresponding restriction sites of pBBR1-MCS3 to create pMTAP-RuMtnP. The ability of the mtnP promoter element to enable expression of mtnP from pMTAP-RuMtnP in R. rubrum allowed for construction of general complementation plasmid pMTAP-MCS3. This was accomplished by amplifying the mtnP promoter element via PCR using primers MtapF and MtapR (Table S2) to include an NdeI site at the promoter terminus, digesting with AseI, and ligating into AseI-digested pBBR1-MCS3. R. rubrum mtnA and ald2 genes, as well as putative ald2 genes from other organisms and fucA from E. coli S17, were cloned into pMTAP-MCS3 by amplifying the gene of interest using primers listed in Table S2 to include an NdeI or AseI site at the gene start codon and an XbaI site after the gene, digesting with the indicated restriction enzymes, and ligating into pMTAP-MCS3 digested with NdeI and XbaI. For R. palustris, gene expression was controlled by the native Lac promoter of pBBR1-MCS5. R. palustris genes mtnP, mtnA, and ald2 were amplified by PCR using primers listed in Table S2 , digested with the indicated restriction enzymes, and ligated into pBBR1-MCS5 after digestion with the corresponding restriction enzymes. Table S5 . Kyoto Encyclopedia of Genes and Genomes (KEGG) gene locus accession numbers for mtnP (or mtnK), mtnA, and ald2 from organisms containing these genes as part of a putative anaerobic MSP. Gene clusters indicated by gray highlights. Accessed January 5, 2017. 
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